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COMPLETE SPECEFlIOmON 

New Indole Derivatives 



We, Imperial Chemical Industiees 
Limited, of Imperial Chemical House, Mfll- 
tank, (London, S.W.I, a British Company, do 
hereby declare the invention, for which we 

5 pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
faJtowing statement: — 
This invention relates to new indole derxva- 

10 trves and more particularly it -relates to certain 
3^5-mtrc-i2-furruiyM derivatives 
which possess useful therapeutic properties. 

According to the invention we provide the 
said new indole derivatives which ate com- 

15 pounds of the formula?: • — 



20 



25 



30 



wherein R stands for hydrogen and wherein 
the nucleus A may optionally bear substituents. 

As suitable substotuente in the nucleus A 
there may be mentioned, for example, halogen 
atoms and mtro, acyiamino, al&yl, hydroxy, 
a&oxy and caxboxylic acid radicals. 

As a paaticuteiy valuable compound; there 
may be mentioned, for example, 3-<5-nitro-2- 
furfurylidene^xmdole itself. 

According to a further feature of (the inven- 
tion we provide a process for the manufacture 
of the said new indole derivatives which com- 
prises interaction of an oxindole derivative of 
the formula: — 



35 



wherein A cm! R have die meaning stated 
above, with 5-nitro-2-(furaldehyde or with a 
compound capable of action! as 5-niicro-2-fur- 
aldehyde- 
iPric* 3s.6d.] 
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As compounds capable of reacting as 5- 
nitro^furaldehyde there may be mentioned, 
for example, 5-dttc^24uraldebyde dracetate 
in the presence of aqueous mineral acid, for 
example aqueous hydrochloric acid. The re- 
action may conveniently be brought about in a 
solvent or dihient, for example in acetic and, 
in aqueous ethanoi ox m anhydrous fc^mk acid. 
There may also optionally be present a bask 
catalyst, for example sodium acetate. 

As started the new indole derivatives of the 
invention possess useful therapeutic properties. 
They are particularly useful as antibacterial 
agents especially lor amiseptic purposes. They 
are active against a wide range of micro- 
organisms i vhiArng Gram positive and Gram 
negative bacteria. 

Thus according to a further feature of die 
invention we provide new antimicrobial com- 
positions wherein the active ingredient is at 
least one of the new indole derivatives df the 
formula stated above in admixture with an 
inert diluent or carrier. 

As a particularly valuable higT edi ien t there 
may be mentioned, for example, 3-(5-mtro-2-' 60 
furfuryKdene)-oxmdole itself. 

The sa&d compositions may be in the form 
of solutions in polyethylene glycol which may 
optionally contain? wetting agents, for example 
condensation products of alkylphenols with 
ethylene oxide, for example the condensation 
product of Qctyicresol (roth 8 — 10 molecular 
propontions of ethylene oxide. The composi- 
tions may also be irs the form of aqueous dis- 
persions wherein a suitable cttspetraing or sur- 
face active agent is podyoxyethylene sorbitan 
mono-oleate. Suitable aqueous dispersions may 
contain non-toxic ingredients known to be 
miscible with water, for example glycerol, 
thickening or gelling agents, for example ethyl 
cellulose and condensauxmi products of fatty 
alcohols and ethylene oxdde, for example the 
waxy, unctuous product obtained from the 
condensation of cetyl or cetostearyl alcohol and 
20—34 molecular proportions of ethylene 
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oxide. The said compositions may also be in 
the form of oily solutions and a suitable oily 
solvent medium may be, for example, castor 
oil 

S The anffinnicrobiai compositions may alsot be 
in the form of creams, okmnents and pastes 
and such formulations may contain any suh> 
able nontoxic ingredients known to the art. 
Thus a suitable ointment base may be & mix- 
10 cure of polyethylene glycol 400 and poly- 
ethylene glycol 4000 and a> suitable paste may 
compose ai thickening agent, fox example zinc 
oxide, in admixture with asa oily ox fatty base, 
for example castor oil and white beeswax, 
15 optionally in the presence of a fatty alcohol* 
for example cetyfl alcohol or cetnstearyL ako- 
hoL Suitable cream bases may be formulated 
from o3HU>wa£er type emulsions known to the 
art) for example from castor oil and daily 
20 alcohols* for example cetyl alcohol or ceto- 
stearyl alcohol, dispersed is water in the pre- 
sence of condensation products of fatty alco- 
hols with ethylene oxode, for example, the 
condensation product of cetyl or cetostearyl 
25 alcohol with 20 — 24 molecular proportions of 
ethylene oxide. 

The antimicrobial compositions may also be 
in the form of suitable con-toxic dusting 
powders formulated from inert diluents or 
30 earners, for example dale and/or staich in the 
presence of additional ingredients, for example 
zinc oxide or boric add. 

The said compositions as indicated above 
possess antibacterial properties and they may 
35 be used in the treatment of the skin in* those 
circumstances where a preparation possessing 
antiseptic properties is required. 

The invention is sUustrafled but not iannted 
by the following Examples in which the parts 
40 atre by weight:— — 

Example L: 
1j41 Pans of 5-nitro-2-furaldehyde, 133 
parts of oxindoie and S3 parts of. acetic acid 
are heated together under reflux during 30 
45 minutes. The mixture is cooled and added to 
100 parts of water. It is then filtered and 3- 
(5-niiro-2-hn*furyHdene)-oxiindole is obtained 
and washed with water. It is crystallised from 
0-ethoxyethanol and has m.p. 2G8"C with 
50 decomposition. 

(Example 2: 
2.43 Parts of 5-nitro-2-furaldehyde di- 
acetate, 133 parts of oxindoie and 1.06 parts 
of 35% aqueous hydrochloric acid are heated 

35 together under reflux in aqueous ethanol 
during one hour. The mixture is cooled and 
filtered and 3-(5 - nitro -2 - furfuryHdeneV 
oxindole is btaoned and washed with water. It 
is identical with the compound as described 

«0 ^ -Example 1. 

Example 3: 
A solution of 037 part of sodium acetate 
m 5 parts of acetic add is added to a solution 
of 133 .parts of 5-mtn>-2-furaldehyde and 2 
65 • parts of 5-bromo-oxindok (prepared* by the 



method of Sumpter, Milter and Hendrick, 
Journal of the American Chemical Society, 
1545, volume <67, page 1656) in 16 parts of 
ac et i c acid. The mixture is heated under 
reflux during 15 minutes, then cooled and 70 
filtered. There is obtained 5-bromo-3-(5-nitro- 
2nfurfurylidene>^xmdo}e, which when crystal- 
lised from £-erhoxyethanol has m:p. 305 'C. 
with decomposition. 

(Example 4: 75 
From 0.66 part of 5-^H , uo w 2-ftnaMehyde 3 
0J8 part of SnDdtro-oxindole (prepared by the 
method of Sumpter y Miller and Magan, 
Journal of the American Chemical Society, 
1945, volume 67, page 499) and a solution of 80 
0.1&5 part of sodium acetate in 5 parts of 
acetic add by the procedure described in 
Example 3, there is obtained 5-mtro-3-(5- 
nitro-2-6mfuryKxlene)-cmndole which does not 
meltbeiow320 o C 85 
Example 5: 
A solution: of 0j4 part of sodium acetate in 
5 pants of acetic add is added to a solution 
of OJ78 past of 5-mtro-2-fuBaMehyde and 
0.95 part of 5-ocetamido-oxdndoIe (prepared 90 
by acetyktion of 5-amino-oxindole), in 7j5 
parts acetic acid. The mixture is heated at 
100 °C during 3 hours then cooled and filtered. 
There is obtained 5-acetamido^^5Hikro-2- 
funfur^ene>oxmdole which when crystal- 95 
tised from 50% aqueous acetic acid has nup. 
301 *C. with decomposition. 

Example 6: 

A mixture of 23 parte of 5-beneamido- 
oxindoie, 13 parts of 5-nitro^furaMefayde 100 
and 20 parts of acetic acid is heated under 
reflux during 2 nouns and then cooled and 
filtered. There is obtained 5-benzaniido-3-(5- 
muxK2-furfur3^dene)<Krindole, which when 
crystallised from dimethyiformamide has nup. 105 
274— 2f76°C. with decomposition. 

The 54>enzamMoH>xindok used as starting 
may be obtained by shaking together 
2.96 parts of 5-amino-oxindole and 1-85 parts 
of benzoyl chloride with 20 parts of 4% 110 
aqueous sodium hydroxide. The mixture is 
filtered and the solid residue is washed with 
hot water and there is thus obtained 5-beuz- 
amido-oxindole. 

Example 7 : 115 
The process as described in Example 6 is 
repeated replacing the 23 parts of 5-benz- 
amMo^mndole by an equivalent proportion of 
5 -^>-<±lojo-benzantido-oxindole. There is thus 
obtained, in a similar manner, 5-p-chlorobeuz- 120 
amtdo-3-(5-nitro- 2 -furfuryHdene) - oxindoie, 
mjp. 318~-319*C^ with decomposition* 

The 5-^M±iorobenzaniido^inndole used as 
starting materiia;li may be obtained by inter- 
action of 5-animo^oKtndole and p-chloro- 125 
benzoyl! chloride in the presence of aqueous 
sodium hydroxide according to the process 
described at the end of Example 6. 
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•Example £: 
A mixture of 2J75 parts of 5-piopionam£do- 
oxmdoJe, 1.9 pans of 5^tro2-fiHaMchydfi 
and 20 parts of acetic add is heated under 

5 reflux during 2 hours and is then- cooled and 
filtered. The solid residue thus obtained ds 5- 
pxopionamado - 3 - (5 - mtio-2-fuifurydklene)- 
oxindole, which when crystallised from dt- 
methytfonnamide has ULp. 308 — 310°C. with 

10 decomposition. 

The 5-pxvpionamado^xindok! used as start- 
ing < v^ r ft r ' ^ ' may be ^ >t ^ ri ^ by adding 5.55 
parts of propionyl chloride to a suspension' of 
592 parts of 5-asmsKM>xiixioie in 100 parts of 

IS daoxac and 6j6 parts of diethyianiiine. The 
mixture ds heated under reflux during ^10 
minutes and then kept overnight at 18—23 ° C. 
and filtered. There is obtained 5-propioir- 
amido-oxindolc» which when crystallised from 

20 waiter has mp 2(28 — 230° C 
Example 9: 
A mixture of 23 parts of 5-n-vaierainido- 
oxindole, 1-41 pasts of 5-nitro-2-furaidebyde 
and 20 parts of acetic add ds heated under 

25 reflux during 3 hours and is then cooled and 
filtered. The soM residue thus obtained is 5»«- 
valeramido-3*(5 - mtro - 2 - fiirfuryKdene)- 
oxindole, which when aystaHHsed from acetic 
acid has m.p. 272 — 274°C with decomposi- 

30 tion. 

The 5-n-vaferamddo^xindole used as start- 
ing material may be obtained by allowing a 
mixture of 5.7 parts of 5-amino-oxindole, 6j8 
parts of rt-valeryl chloride and 50 parts of 

35 pyridine to stand overnight at IS— 23 °C. and 
then ev ap orat i ng the mixture to dryness under 
reduced pressure, The residue is triturated 
with a little water and there r emains 5-n- 
vaileramido-oxindole, which when crystallised 

40 from water has m,p. 226— 2Z8 *C. 

Example 10: 
The process as described in Example 9 k 
repeated replacing the 5^-vaieramido-oxdndok 
by an equivalent proportion of S^^tyiamido- 

45 oxindole. There is thus obtained, in a saniter 
maimer, 5-n4jutyramido - 3 - (5-oitro^2-fur« 
fiiryEdeneJ-oxkdole, which when crystallised 
from dimethylformannide has mp. 296 — 
298 # C. with decomposition. 

50 The 5 -n-butyramHo-oxindole used as stort- 
ing Ttntff" g »l may be obtained from 5-^mono- 
oxindole and n-butyryl cMoride. It has m.p. 
286 — 235 °C. after crystaUasation- from aqueous 
afcohol. 

55 Example 11: 

A mixture of 0£ part of 5^-butyramido- 
oxmdole in 10 pacts of water and 0.5 part of 
35% aqueous hydrochloric add and 055 part 
of 5-imro-2-furaldehyde diacetate in 10 parts 

50 of ethand ds heated under reflux during 2 
hours. The mixture is then cooled and filtered 
and the solid residue is crystallised from acetic 
arid. The product thus obtained is identical 
with the compound as described; in Example 

65 10. 



Example 12: 

The process as described in Example 9 is 
repeated replacing the 5-n-vadcramado-oxindale 
by an equivalent proportion of 6-uobutyr- 
amido-^xrndok. There is thus obtained, in a 70 
at 1 ™'*"* manner, S^obutyiamido- 3 -(5-nitiro- 
j^-fuxfury]idene)^oxdndole, which when crystal- 
lised foom dimethytfermamide has sxp. 
314— 31€*C 

The 5-irobutyiamido*KJxinjcioie used as start- 75 
ing material may be obtained by interacrion 
of 5-amuicM)xindole and uabutyryl chloride in 
pyridine. It has m-p. 27L-— 2i72"C. after 

^ryqmJtt<M^4o(nr frrmt hrrtflnoL 

(Example 18: 80 

The process as described in Example 9 is 
repeated replacing die 5-it^vaieramid\M>xindole 
by an equivalent proportion of 5<<aproaznido- 
oxindole. There is thus obtained, in a similar 
nsaoneX} 5-capraamido - 3 - (5 - nitro-2Hfur» 85 
furytfdene)-oxindole, which when- crystallised 
from butane! has m.p. 270°C 

The 5-caproaimdo-oxdndDle used as starting 
materiai may be obtained by interaction of 5- 
nm m rwnxfndnle and caproyl chloride in pyri- 90 
dime. It has mp. 224 — 225 °C alter crystal- 
lisation from ethaooL 

Example 14: 

The process as described in Example 9 is 
repeated replacing the 5-^vatleramido^xindole 3o 
by an equivalent proportion of 5-caprykmido- 
oxindole. There is thus obtained, in a similar 
m annex, 5-capfylamido-& -(5 -antra - 2 - fur- 
furylidene)-oxindole, which when crystaflised 
from ethanol has ntp. 222^-223 *C. Hie 5- 100 
capryiamido-oxzndole used as starting material 
may be obtained' by interaction of 5-amino- 
oxindole and caprylyl chloride in pyridine. It 
has nLp. 222— -223°€. after crystallisation 
from ethanoL 105 
Example 15*: 

The process as described in Example 9 is 
repeated replacing the 5-n-valeranrido^xiiKiole 
by an equivalent proport i on of 5-capramido- 
oxindole. There is thus obtained, in a similar 110 
manner, 5K^ramido^<5-nhio - 2 - furfuryli- 
dene)-oxindoie, which when crystallised from 
ethanol has m.p. 225— 226 *C The 5- 
cap ramido-oxindole used as starting material 
may be obtained by interaction of 5-amdno- 115 
oxindole and capryl chloride in pyridine. It 
has m;p. 191 — 192 °C. after crystallisation 
from ethsmoL 

•Example 16: 
A mixture of Oj65 part of 5-(2-carboxy- 120 . 
propionamido)-oxindole m 60 parts of meth- 
anol, 037 part of 5^tro-2-furald£byde and 
0.1 pert <ff sodium succinate is heated under 
reflux during 16 hours. The mixture is then 
cooled and filtered and the solid residue is 125 
dissolved in aqueous sodium carbonate solu- 
tion. The solution is filtered and the filtrate «s 
acidified wM* aqueous hydrochloric acid. There 
is thus obtained 5^2-carboxyprcpionamido)-3- 



(5^tro-2-farfurylidaxc)^xnnd<^e3 m.p. above 
360°C 

The 5-(2"<a iln>A^Du pionagMdo') - oxmdole 
used as starting material may be obtained by 
5 adding a solution, of 031 part of s uccinic 
anhydride in 30 ports of benzene to a solution 
of 0.45 part of 5^amoiK>-oxmdoie m 20 pasts 
of diozasL The miznire is allowed to stand 
overnight at 18 — 23 °C and the solid is then 
10 cofiecced and washed with petroleum ether 
(bj>. 60— $0*C.). There is lias obtained 5- 
^2<arb09^-propionami6^)-<inndol^ 
•Example 17: 
1.5 Pans of 6-emino^xmdDle and 20 pares 
15 of anhydrous formic arid are heated under 
reflux during 30 minutes. 1.5 (Parts of 5-oitro* 
2-furaldehyde are then added and the mixture 
is bested under reflux daring a further 30 
minutes. The mixture is cooled and filtered 
20 god the solid residue thus obtained is 6-f orm- 
emido-3-(5-mtro- 2 - furfuryiideneyoxtndofe 
QLp. above 360 W C- 

EXAMPLE 18: 
A mixture of 18 parts of 6-acetamido- 
25 oxindok, 15 parts of 5-mtro^furaldehyde 
and 100 parts of acetic acid Is heated under 
reflux during 2 hours. It is then cooled and 
filtered and the solid residue is washed with 
actri c add and methanol. There is thus ob- 
30 tarad 6-acetamido-3<5-m^ 
oxindok, m.p. above 330°C. 

Example 19: 
A mixture of 025 part of 4-acetanrido- 
oxmdole, 02 part of 5-moro-2HfuraMehyde and 

35 

3' parts of acetic acid is heated under reflux 
during 30 minutes and ds then cooled and 
filtered The solid residue thus obtained is .4- 
acetaffiiirio - 3 - (5 - ortro - 2 - furfuiyitidene)- 
oxindole, which when crystallised from di- 

40 methytfoxmamide has m.p. above 360 °C. 

The 4-acetamaK£v-oxdndole use^ as starting 
material may be obtained by adding 242 parts 
of 35% aqueous hydrochloric acid in portions 
to a mixture of 42 parts of 2 : 6-dinilxophenyl- 

45 acetic acid, 1022 parts of tin and 5 pasts of 
ethanoL After the vigorous reaction subsides 
the mixture is heated under reflux during 30 
minutes. It is then filtered and the filtrate is 
cooled and saturated with hydrogen sulpiride. 

50 The mixture ds filtered and the filtrate is 
evaporated to dryness under reduced pressure. 
The residue is dissolved dn water and sodium 
bicarbonate is added. There is thus obtained 
4-^mino-oxindole, which after crystallisation 

55 from water has m.p. 1(80 — 1S2°C 4-Acet- 
amado-oxindriLe is then prepared! from 4- 
amdno-oxindole by reaction with acetyl 
chloride in pyridine. It has m.p. 258 — 260°C 
after crystallisation! from ethanol. 

60 Example 20: 

A mixture of 1 part of S-inethytaxindole, 
1 part of 5-tarro*2Hfuraldehyde and 7 parts of 
aceti c acid ds heated under reflux during 2 
hours and is then cooled and filtered The solid 

65 residue thus obtained is 5-methy4-3-(5-mtro- 



2-^urfuryndene)^xindole J sup. 236*C. with 



Example 21»: 
3 Parts of 5-hydroxyHmndole, 5 parts of 
5-n|tro^2-furaldehyde and 25 parts of acetk 70 
add, ere reacted by the procedure described 
in Example 20. There is thus obtained, in a 
similar manner, 5-hydroxy- 3 -(5Hritto~2-fur- 
furyilideDe)-oxindole, ULp. above 360°C 

Example 22: 75 
2 Parts of 5-cnetiwxy-oarindoie, 1*5 parts of 
5-nkro^faraldehyde and 20 parts of acetic 
add are reacted by the procedure described in 
Example 20. There is thus obtained, in a 
similar manner, 5-methoxy - 3 - (5 - n£tro-2- SO 
furfurylddene)Kmndoie > which when crystal- 
lised from 2-ethoxyerhaitol has nup- 270"C. 
with decomposition. 

Example 23: 
1 Part of oxmdde^-c a rbox ylic add, 1 part 85 
of 5-mtro^furaldehyde and 20 parts of acetic 
add axe reacted by the procedure described 
in (Rxamplr 20.- There is thus obtained, in a 
CTtrnkiT manner, 3^5<scro-2HfurfuryHdene)- 
oxmd0k^6-<arboxyMc add which after crystal- 90 
lisstion from 2-ethoxyeil mwl has mp> above 
360 *CL 

■Example 24: 
13 (Parts of S^-dlbromo^xindok, 0.63 
part of 5-nitro*2Hhnaidehyde and 20 parts of 95 
acetic add, are reacted by the procedure 
described in Example 20. There is thus ob- 
tained, dn a similar maimer, 5: 7-dibromo-3- 
(5-nitzo-2-furfuryHdene)-ox^ which after 
crystallisation from dimethytfonnamide has 100 
nLp. 308— 310 *C. with decomposition. 

Example 25: 
A solution is prepared from 1 part of 3-(5- 
rutro^fur^nyHdene^xindoie m 99 parts of 
poryetiiyleneglycol aid the solution? so obtained 105 
possesses antibacterial properties. 

Example 26: 
An aqueous dispersion is prepared from 05 
part of 3^5-nitro^-fuirfuryWene)-oxir^e, 
10 parts of polyoxyethylene sorbitan mono- 110 
oteateand 893 parts of water and the aqueous 
dispersion so obtained possesses antibacterial 
properties* 

Example 27: 

A solution is prepared from 0.1 part of 3- 115 
(5-mtio-2-:rurta and 99 B 

parts of castor oil and the oDy solution so 
obtained possesses antibacterial properties. 
Example 28 : 

A solution is prepared from 0.5 part of 3-(5- 120 
mtro^2-furfuryIideue^ 24 5 parts of a 
condensation product obtained from octyl- 
cresol and 8—10 molecular proportions of 
ethylene oxide and 75 parts of polyethylene- 
glycol 400. The solution so obtained possesses 125 
antibacterial: properties and it may be diluted 
with water to provdde an aqueous solution 
possessing antibacterial detergent properties. 
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An aqueous dispersion is y*^** w *v "ttt* 
5 parts of 3K5^m^2nfwifuryMci» 
toamixtureof 0.05 part of cetamacrogca 1000 

5 BPjC (a condensation product of cetyl alco- 
hol and 20—04- molecular proportions of 
ethylene oxide), 2 parts of ethyl cdlnlose, 2 
nam of glycerol and 91 pans of water. The 
aqueous dispersion so obtained possesses ama- 

10 bacteria* properties. 

Example 30: 
An ointment is formulated by adding 1 pact 
of ^i^txo^fuTfuryiida^^dok to a 
mixture of 60 parts of potyedryfeneglycd 400 

15 and 39 parts of polyetbyleneglyool 4000. 
There is thus obtained as ointment possessing 
antibacterial properties. 

Example 31: 
A paste is formulated in the known manner 

20 by incorporating 1 part .M5-mt^2-fur- 
furyEdeneVoxHidole into a mixture of 78 parts 
of castor oil, 10 parts of white beeswax and 
3 parts of cetosteanyi alcohol and then thkken- 
ifflTthe product with 8 pacts of zinc oxide. 

25 There is thus obtained a paste, possessing anti- 
bacterial properties, winch may be used for 
treatment of the skin. 

Example 32: 
A cream is formulated in the known manner 

30 by incorporating 0-5 past of H5-nitro-2- 
furfurylideoe)-oxmd^fc in a mixture or 20 
ports of castor oil, 9 parts of cccostearyl alco- 
hol parte of cetamacrogol 1000 BP.C and 
68 5 parts of water. There is thus obtained an 

35 antiseptic cream which may* be used for treat- 
ment of the skin. 

Example 33 i : 
A dusting powder is prepared by adding 
0.O5 part of 3^5-mtro^furfuryHdene>^xin- 

40 dole to a mixture of 10 parts of stanch, 10 
parts of baric add and €0 parts of talc There 
is thus obtained a dusting powder possessing 
antibacterial properties which may be used for 
treatment of die skin, 

45 Example 34: 

A dusting powder is prepared by adding 
OA part of 3^5^tro-2-fuifurylidene)^xin- 
dole to a mixture of 743 parts of starch and 
25 parts of zinc oxide. There is thus obtained 

50 a dusting powder possessing anabaaemai 
properties which may be used for treatment of 

the skin. 

WHAT WE CLAIM US: — 
1. New indole derivatives which are com- 
55 pounds of the formula): — 



halogen atoms or nitro, acytamo, a*yl, 
hvdroxy, alkoxy or carboxyKc acid radicate. 

3. 3^5^itrc-2-furfury3idetK 

4! Process for the manufacture of the new 
indole derivatives claimed fc*^*,™ 65 
comprises interaction of an oxindok derivative 
of the formula: — 



to 



wherein) A and R have the meaning stated in 
Claim 1, with 5-citro-2-furaldehyde or with a 7U 
compound capable of action as 5-nrtrc-2- 

furaildebyde. . A . . 

5 Process as claimed m Ctatim 4 wnerem 
die 'compound capable cf ^^Jf^ 1 ^ - s 
2-furaldehyde is SHntrc-C^^furddehyde d*- 75 
acetate in ithe presence of aqueous mineral aad, 
for fTT^ aqueous hydrochloric add. 

6. Process as claimed is Claims 4 and 5 
wherein there is present a solvent or diluent, 

for example acetic acid, aqueous ethanol or 80 
anhydrous formic arid. 

7. Process as darned m Qamrs 4-6 
wherein there is present a banc catalyst, for 
fyflfwpte sodium a c e t a te . . 

£. New antimicrobial compositions wherein 85 
the active ingredient is at least one of the new 
indole derivatives of rhe (formula stated in 
Claim 1 in admixture with an inert dBuent or 



90 



95 



wherein R stands for hydrogen and wherein 
die nucleus A may optionally bear substituents. 
2. Indole derivatives as claimed in Claim 1 
60 wherein the nucleus A beans one or more 



earner* _ 

9. Compositions as claimed in Claim) 8 
wherem the active ingredient is 3-{5-mtro-2- 
furfuryMcne>oxindole, m 

10. Compositions as claimed in Gaams 8 
and 9 which ase in the form of solutions^ in 
polyethylene glycol optionally containing 
wetting agents* 

,1>L ComrvgStaons as claimed in Claim 10 
wherein the wetting agents are condensation 
products of aftyfchenols with ethylene oxide, 
for example the condensation product of octylr 100 
cresol with 8^-J0 molecular, proportions of 
ethylene oxide. 

ix Compositions as claimed in Oirimw 8 
and 9 which are in rhe form of aqueous dis- 
persions wherein the dispersing or surface 
active agent is poiyoxyethylene sorbitan mono- 
oieate. 

13. Compositions as claimed in Claims 6 
fttnH 9 which are in the form of aqueous dis- 
persions wherein there are present water- 
miscible ingredients, for example glycerol, 
T^^Vfmmg or gelling agents, for example ethyl 
cellulose and condensation products of fatty 
alcohols with ethylene oxide, for example the 
condensation product of cetyl) or cetostearyl 
alcohol and 20 — 24 molecular proportions of 
ethylene oxide, 

14. Compositions as claimed in Claims 6 
and 9 whim are in the form of oily solutions, 
for example solutions in castor oil. 
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15. Compositions as claimed in Claims £ 
and 9 which axe in the form of creams, oint- 
ments or pastes. 

16. Compositions as claimed in Claim 15 
S wherein the ointment is formulated in an oint- 
ment! base consisting of polyethylene glycol 
400 and polyethylene glycol 4000. 

17. Compositions as claimed in Qaim 15 
wherein the pastes are formulated m an oily 

10 or fatty base^ for example castor oiland white 
beeswax optionally tss the presence of a* fatty 
alcohol, lor example ceryi aQcohoL or ceto- 
stearyl alcohoL 

ls8. Compositions as claimed in Cham 17 

15 wherein, there is present a thickening agent, 
for example crinc oxide. 

19. Compositions as claimed 1 in Claim 15 
wherein the creams axe in the form of ohVin- 
water type emulsions formulated from castor 

20 oil and a fatty alcohol, for example cetyl 
alcohol or cetosteairyl alcohol in the presence 
of a dispersing agent. 

20. Compositions as claimed in Claim 19 



45 



wherein the dispersing agent is a condensation 
product of a fatty alcohol and ethylene oxide, 25 
for example the condensation product of cetyl 
or cetostearyl alcohol with 20—24 molecular 
proportions of ethylene oxide. 

21. Compositions as claimed in Claims € 
and9 whkhare do die form of dusting powders 30 
containing inert diluents or carriers. 

22. Compositions as claimed in Qaim; 21 
wherein the inert diluent or carrier is talc 
and/or starch optionally dn the presence of 
additional mgredfems* for example zinc oxide 35 
or boric acid. 

23. New indole derivatives, claimed: in 
Claims 1 — 0 as hereinbefore particularly de- 
scribed and especially with reference to the 
foregoing {Examples 1' — 24. 40 

•24. New autmticroibiatli compositions, claimed 
in Claims 8 — 22, as hereinbefore particularly 
described and especially with reference to 
iRxamples 25—64. 

AUERED O. (BASX, 
Agent for the Applicants. 



PEOWSIONiAL ^ECJPK^ITON 
New Indole Derivatives 



We, Imperial Chemical Industries 
'Limited, of Imperial Chemical 'House, Mfll- 
bank, London, S.W.I, a> British Company, do 
hereby declare this invention to be described 
in the following statement: — 
50 This invention relates to new indole deriva- 
tives and more particularly it relates to certain 
3^5-nitro^furfuryiiden^ derivatives 
which possess useful therapeutic properties. 
According to the invention we provide the 
55 said now indole derivatives which are com-, 
pounds of the formula) : — 



"C^NOt 



wherein R stands for hydrogen or for an acyl 
group and wherein the nucleus A may option- 

60 ally be substituted by, for example halogen, 
nitro and acetamddo 6ubstituents. 

According (to a further feature of the inven- 
tion we provide a process for the rnairmfacture 
of the said new indole derivatives which com- 

65 prises interaction of an* oxindole derivative of 
the formula;: — 



oiffro-2-furaldehyde there may be mentioned 
for example 5-odtro^furaddehyde A\*r++*t* 
The reaction may convemenliyi he brought 75 
about in a suitable solvent or diluent for ex- 
ample in acetic add or in aqueous ethanoL 
There may also optionally be present a basic 
catalyst for example sodium' acetate. 

As seated the new indole derivatives of the 80 
invention possess useful! therapeutic properties. 
They are particularly useful as imtihn^t m a^ 
agents especially for antiseptic purposes. 

The invention is illustrated but not ^ni 1 *^ 
by the following Examples in which the parts 85 
ate by (weight: — 

(Example ! 

1.41 parts of 5-mtro-2-iuraJddiydev 133 
parts of oxindole and 8.5 parts of acetic acid 
are healed together voder mflux during 30 90 
minutes. The mixture is cooled and added to 
100 parts of water. It is then filtered and 3- 
(5-nitro^2HFurfurylidene is obtained 

and washed with water. It is crystallised from 
beta^thoxyethanol and has m.p. 26S°C with 95 



0? 



whereon A and R have the meaning stated 
above, with 5-oitro42^uraWehyde or with a 
70 compound rapnfrfr of action as 5-nitro-2- 
furaMehyde. 
As compounds capable of reacting as 5- 



EXAMPLE 2 
2.43 parts of 5-nito^-furaJdehyde^kcet- 
ate, 133 parts of oxindole and 1.06 parts of 
351% aqueous hydrochloric acid ore heated 100 
together under reflux in aqueous ethanol dur- 
ing one hour. Th& mixture is cooled and fil- 
tered and 3^^ti»h2.fuifuryHdene)oxiDd^ 
is obtained and washed with water. It is 
identical! with the compound as described in 105 
•Example 1. 

(Example 3 
A solution of 037 part of sodium acetate 
in 5 parts of acetic acid is added to a solution 
of 133 parts of 5^tOH2n£uraldfihyde end 110 
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2 parts of 5-bDamooxindole (prepared by the 
method of iSumpter, Miller and Hendnck, 
Journal of the American Chemical Society, 
1945, votoe 67, page 1656) m 16 parts of 
acetic acid. The mmin> is heated under reflux 
during 15 minutes, then cooled and fifoyrpxl 
There is obtained 5^iKmio-3^5^iim>-2-fur- 
furyHde«)oxindaLe, winch when crysttlhsed 
from beta-ethoxyethanal has mp. 305 C with 
decomposition. 

(Example 4 
From 0j66 part of 5-nitio-t2nfuiddebyde, 0.8 
part of 5-mtrooxindole (prepared by die 
method of fiumpter, Miller and 'Magan, Jour- 
nal of the American Cfoemfcal- Society, 1S45, 
volume 67, pajge 499) aad w solution of 0.165 
part of sodhim fitrtnre m 5 parts of acetic acid 
by the procedure described dn Example 3, 



there is obtained 5HMtro-3^5-nrtn>-2-fu^ 
dene>oxktfiole~ which does not mete below 
320*C 

(Example 5 
A sohitkm of 0.4 part of sodium acetate in 
5 panes of acetic add is added to a sedation 
of 0.78 pair of 5^tro^2-fimaldebyde and 0S5 
part of 5-acetamidooxindole (prepared by 
acetyiataon of *S nmrnnrrnT^^ 7-5 pans 
acetic add. The mixture is heated at 100" 
C. gfrwrng 3 hours then cooled and filtered. 
There is obtained 5^mfrniido^3^5-uitro-2- 
furfmyfcdene)oxindDle which when crystallised 
from 50% aqueous acetic add has m.p. 301* 
C with decomposition. 

(AiLOPBIHDO.IBAILL, 
Agent tf or the Applicants. 
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